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The University of Dayton

Contact: Teri Rizvi or Rosemary Harty

RESEARCHERS SEPARATING GOOD OILS FROM BAD
IN "OZONE-FRIENDLY" REFRIGERANT STUDY
DAYTON, Ohio-- The race is on to get new car, home and large-building air
conditioners, refrigerators and heat pumps working with "ozone-friendly" refrigerants.
Running the race are chemists like Bob Kauffman of the University of Dayton Resea..'"Ch
Institute (UDRI). UDRI has received a $220,000 contract to fmd and build a device that screens
for lubricating oils compatible with the new refrigerants.
International agreements call for the phaseout of current refrigerants, such as R11 and
R12, which are ozone-depleting chlorofluorocarbons (CFCs). Ozone, the atmospheric layer that
protects the earth from harmful ultraviolet radiation, is deteriorating even faster than expected,
say scientists, who fear millions of additional cases of skin cancer, cataracts and immune-system
diseases if ozone erosion continues.
As a result, the CFC-phaseout time clock is ticking faster: A meeting in Copenhagen,
Denmark, this November -- one like the 1987 Montreal Protocol on Substances that Deplete the
Ozone Layer -- is expected to result in another international agreement to stop production of R11
and R12 as early as Jan. 1, 1996, according to industry analysts. Only two years ago, the United
States and most industrialized nations that participated in the Montreal Protocol agreed to
elimiriate CFCs in refrigerants and other uses by 2000.
According to Kauffman, the industry has found some good candidates to replace CFCs.
But q~stions remain about their compatibility with air conditioning and refrigeration system
components, such as lubricating oils.
That's where UDRI comes in.
"The lubricating oils we use now don't mix with the new refrigerants," Kauffman said.
"They cause the refrigerant to degrade, which results in corrosion and compressor failure. Our
problem is fmding suitable lubricating oils for the new refrigerants."
-more-
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Scientists currently test oil-refrigerant compatibility by conducting .chemical analyses or
observing color changes in an oil-refrigerant-metal mixture sealed in a glass tube and heated for
two weeks. If the clear mixture turns light yellow or brown, a chemical reaction has occurred,
indicating incompatibility.
But the new refrigerants have foiled current technology, Kauffman said.
"Oils we know are incompatible with the new refrigerants have been left in the tube for
four weeks, and still no reaction appears to be forming," he said. "We need a screening test that
can quickly go through the hundreds and hundreds of available oils and find the most compatible
candidates."
Kauffman's first task is selecting four or five potential screening techniques to design,
build, modify and test. "Not only must the technique be extremely sensitive to small changes, but
it must be easy to operate and inexpensive, so anyone working in the field of refrigeration can
use it," he said.
UDRI's device must accurately screen oils in a test taking less than two weeks. "We will
look at every feature we can think of to find a characteristic of the oil-refrigerant-metal mixture
that changes-- that's what we have to be very sensitive about," he said. Besides looking for an
increase or decrease in the mixture's temperature-- as subtle as 1/lOth of a degree-- Kauffman
may observe changes in oil conductivity, the appearance of gases or trace metals and changes in
the metal's surface.
Kauffman's test will predict how long certain oils might last in an air conditioning or
refrigeration system.
"Potentially, if we're successful with the technology, every lubricant in the future will be
screened and approved by our technique, which could become used worldwide," he said.
~

Kauffman anticipates current refrigerants will be recycled and reused for up to 20 years
after CFC production stops to provide an adequate supply for servicing existing equipment.
"You cannot put a new refrigerant into a system designed for one of the current refrigerants, or
our system will have big problems," he said. All new air conditioning and refrigeration systems
put on the market after CFC production stops will have been redesigned to meet the
-more-
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requirements of the new refrigerants.
The elimination of CFCs also means changes for refrigerant manufacturers, who must
quickly gear up for producing the new refrigerants. Even consumers are affected, Kauffman said.
11

State, national and international governments are doing everything they can to shorten

the use of current refrigerants -- including increasing their cost -- through higher taxes. The
faster we're successful in this study, the sooner the industry can get the new refrigerants on the ·
market. If we can knock screening times from months or years down to days or weeks, it will be
in everyone's best interests.
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About 35 percent of the CFCs used annually worldwide come from the air conditioning
and refrigeration industry. UDRI's contract is from the Air-Conditioning and Refrigeration
Technology Institute (ARTI), Inc. of Arlington, Va., a not-for-profit organization for scientific
research in the public interest. ARTI is funding the UDRI contract through its Materials
Compatibility and Lubricants Research (MCLR) program with a grant from the Department of
Energy (DOE) and fmancing and in-kindsupport from the Air-Conditioning and Refrigeration
Institute (ARI). ARTI's MCLR program is a multi-year effort to accelerate the phaseout of CFC
refrigerants.
-30For interviews, contact Bob Kauffman at (513) 229-3942. For assistance in scheduling an
interview, contact Teri Rizvi at (513) 229-3241.
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